Design, synthesis, and evaluation of chalcone analogues incorporate α,β-Unsaturated ketone functionality as anti-lung cancer agents via evoking ROS to induce pyroptosis.
Chalcone, a natural structure, demonstrates many pharmacological activities including anticancer, and one promising mechanism is to modulate the generation of ROS. It has been known that pyroptosis is associated with anticancer effects, whereas there is fewer researches about ROS-mediated pyroptosis triggered by chemotherapy drugs. Moreover, incorporation of a α,β-unsaturated ketone unit into chalcone may be an effective strategy for development of chemotherapy drugs. Hence, a number of chalcone analogues bearing a α,β-unsaturated ketone were synthesized from chalcone analogues 1 with modest anticancer activities as the lead compound. Structure-activity relationship (SAR) studies confirmed the function of α,β-unsaturated ketone to improve anticancer activity. Notably, compound 8, bearing a α,β-unsaturated ketone, is the most potent inhibitor of cancer, with IC50 values on NCI-H460, A549 and H1975 cells of 2.3 ± 0.3, 3.2 ± 0.0 and 5.7 ± 1.4 μM, respectively. Besides, 8 showed antiproliferative ability against NCI-H460 cells in a time- and concentration-dependent manner through modulating ROS to induce caspase-3-mediated pyroptosis, and displayed a better safety profile in vivo. Overall, these results demonstrated that compound 8 is a candidate agent and a potential lead compound for development of chemotherapy drugs, and can be used as a probe to further examine the mechanism of ROS-dependent pyroptosis.